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^ . ' 4 ''v: ■■'-•^^ ■ . . -^'-s'- .,'''.,11. " 

. ; ^ ^JK^ INTRODUCTION , 1 / i ^ ^a, ■ ; 

. - ■ ■ . - . - ' - - ■■ ■ ■ ^ . , -\ 

Faculty development has gained wide accebtance during '-^he past 

f iv/4 years in American higher edupation as- a^vehicle f or ^tee improve 

^e«t of teac^ and laarhing* Currently , a^but one half of the 

cAileges and^ United States that responded to 

■'ation^wide questiohnaire^^^^ some form of faculty de;^elopment 

ervices (Centra , d97 6) , Fiirthef more , we estimate that at least ^ 

450 million has been given by governmental agencies and private foun' 

dations during the past five years to support' thr creation or expan- 

B^ion of faculty development programs in this dtountry , . . SeveralX^ears 

agdr ^the Ghronicle of Higher Education report^fed 'on an "explosion" in 

the field of faculty development, ^his trend ^as continued and ^ 

apparently will continue for at least two or / three more years. ^ Even 

more important, faculty development probably will become imbedded as 

a Dermahent academic service of most colleges and universities. 

The increased interest in faculty development can be attributed 

to at least four causes. First, students are becomihg increasingly 

heterogeneous . They now come f rom lower iSocio^economic classep , 

from an older age group and from different racial and ethnic back-^ 

grounds. The "nontraditional" student ^epters tie collegiate insti-^ 

■ . ^ . .. ■- ' . > ^ 

tution with a different set of needs and expectations, and different 

learning styles.. Faculty must respond to this heterogeneity with a 

more diverse and flexible set of instructional goals, attitudes and 

strategies. ' , 

: f 



■ iv'/Secbrid, colleges and uni.versities. can no' longer operate In ' 

splendid isQlation* . They have become increaeingly accountable * 

•• ■ " ' ■ ' V . ; -v ^ - - ■ . ^ , ' " ' ; ; ^ •" ^ ■• X 

Vto Ahe general public , trustee^a^ or a sponsoring church. _ • 

^. • ' ^ r- ' .-^ . ■ ' 

Within the institution^ evaluation of prof essional' perf orm^ance ^ 

refiects jthisvincreased sense of accodntabilitY . If faculty a^e 

to be evaluated, then they must also'*be given an opportunity-'-^ = 

and the resources-^td improve this performahce in areas where d^-^-^ 

Ciciencies are^oted. If they are not provided with these oppor- 

tiunities and resources^ the evalua^ve process bQComeS:; inher,ently 

unfHir'and destructive. " '\ ^ " : ^ ^ - ^ 

Thirds faculty ar& becoming Tess mobile as more tff them 

' / ^ >\ ^ . ■ ■ ■ * ^ 

become tenured and few^r'of them f ind an oppprtun-'lty to ;move to ' 

.... - ^ ^ ■ ■ 

another college or university. The majority of faculty in American 
higher^" education will^e teaching^t the sdme; institution for the. 
neKt twenty to thirty years. Colleges 'and universities 'must 
devise professional development programs that helj^p these entrenched 

y . s u ■'■■^ 

faculty remain^ vital and excited about their work. Since we have 
become *more fully aware of the stress associated with stagnation in 
one's -carfer (Levinson et al., 1974) the challen^ flf rejuvenating 
faculty^ in "mid^career crisis" (Hbdgkinson^ 1974) is even more 
pressing^ 



l1 ]^beral 



Fourth, as enrollmentB in traditional ]|^beral arts colleges 
and* universities drop off , there is i^creasin^s competition for 
students among thes^^insti tutions . This coitipeti,tion has already 
p^^ced many significant curricular changes (for example ..-^xternal 
degree programs, cc3mpetency^baaed ins truction and new'* work-^study ■ 
arrangements) , These pressures^f or change in the ^^asic educational 
structures of many collfeges and universities require a prpgrain 



Wltliiji the institution which supports and assists faculty \ / 

, accoiranodatirjg -to and* ^ven-i»eig4ng- to brinq about these 'changes. . 
Sucf a program must be responsive to the nee^s of the ■ faculty member 
as a profiassiondl {instructor, advisor, educatipnai designer) , a 
person (life and career planning, interpersonal skiirs) and a mpin- 
%er* of an organization (team building, ^ conflict'management) (See 
Appendix A) . . , ^ . * = ^ 

'4Like their .colleagues in other disciplines, faculty in the 
^scieRces and engineering must facer^these demands for change and * 
renewal, ..Furthermore, since many areas in the sciences and en'- 
gineering are not how growing in terms of student ,fnrollmei5^ or 
public financial support , these demands for change and renewal 
must be met without significant external supporb (money, people, 
time, machines), ^ Furthermore, very, few exttMnal , incentives • ; 

(major pay increase, promotion; career advanclm^t) ^are available 
to'promqte change and renewal, for many facylty in the sciences 
and engirfeeMng are already at the of^ the academic career , ^ 

ladder (tenured, full professor) , having achieved this d^^us at ^ 
a young age in the post-Sputnik vera. Science ^ and engineering 
faculty must find resour^cfe^ for change and renewal from among 
themselves and must^fihd reasons ^r changa^ f rom new sources tl^fc 
are often internal in liature (renewed interest in teaching, n^w 
developments in^the-^iscipline or between disciplines, re^awMkened 



-interest 'i^ students) 



Practitioners in the field of faculty . development face ap 
imposing challenge in working^ mth faculty from the sciences' and 

engineering. This^jape^r' is directed toward tl^ revifew of. strata-- ^ 

c ■ . . ■ 

gies and resources^ that are how or could be , used to meet this 



■ ■ ■ ■ ' ■ , ■ . : ■~^ 

challenge, - We will first provide a'gen^al perspective on faculty^ 
developmeni^practices ^ th,en s^cif idally examine the developmental 
)needs of faculty in the /sciences and engineering* From a third per- 
specttver we will discuss differences in faculty development practices 
at small and large, private (independent) fend public (state^supported) 
institutions* Fourth, faculty development will be discussed as it 

' ^ ■ ^ N \* • _ . - : I . . ■ ^ ■ ^ . ■ ■ - 

hlis been conducted by regional and national higher education agencies. 
Finally, we will consider several ways in which taculty development^ 
has been supported by national-l^vel funding agencies. We conclude 



''the pager with a brief list'ing and discussion of eight recommendations 



to the National Science. Foundation* t 

B. GENERAL PERSPECTIVES ON FACULTY D^ELOPMENT 

* . ' Faculty development is not a new a^rea of activity < in ^American 
higher educati'onf though it has taken on new d^imensions and emphasis 
during the past decade. Traditionally, faculty development has^ been 
equated with^f acuity leave policies and sabbaticals, the alloGation 
.of funds for travel to . conferences , the pr^plfision of support (finan- 
cial, time, personnel) for research and scholarship, or the purchase 

^f instructional equipment (audio^visual aids, teaching machines, 

f ■ ' ^- 

' instructional software for computers) , None of these' approaches has 

■ seemed to be satisfactory, given the changing conditions dftcribed 

above * , . ' . 

Faculty have been notably^£ticent to make use' of ins tructional 
technological break±hroughs--Gven if they themselves are faculty in 
' -te'chnological fields, '>s^^ re.sult, some instructional technologists 
in the early 1970 's began more actively to assist faculty^ in the 
design' of ^struptional units or^ entire courses that effectively 
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V, 



xntegratiB the technologies ^that arfe available (Diamond et al. , 1975). ^ 
In this way, the "instrucltiohal de^^elopnrent"^ field began to eKpand 
and gain credibility* Thdugh instructionAl development hag* generally 

- . ; . ' -^'.^^ ■ '\ ^ ' ^ - ^ 

grown independently of the faculty . development movement^ the two are 

^ ■ ' . , ■'■ ' ' - ■ ' ^ 

now* becoming interteiated a^nd iTiterdfependent . ♦ . 

\ ' _ ^ _ ' : ^ . 

Many fa^culty and administrates hav^ also bec^e ''dissatisfied 
with 1?he rese'arch and resource allocation programs. They-waht a de- 
' velopmentaX program that crosses dikeiplinary boundari%s and emphasizes 




instruction and bro^pintej^lectual growth. ^ This attitude has been 
most forcefully and inf luientiallv articiili^ed in a publication by 
Change Magazine entitled Faculty Development in a Time, of Retrench - 

^ ^ . -V ^ ' - ^ ' • ^ ^ ' ' ' ^• 

nient '(Agtin, et alj, , 197 4) • A g^ummary description of the ^ccmtents of 
this brief report conveys something about the.freld of faculty develop^ 
ment in 1974** j . * 



' The NWed for ^Faculty Development . 

Professional stagnamon among Ametican faculty is in danger of re-^ 
placing faculty mobility* Wringing more out of declining resources- ^ 
makes adequate teaching supports on a major scale all the more essen- 
tial to assure taqulty development through the end of thi4 century. 



Kinds of Reform 



some old devices to encpurage good teaching doti't work^ and what 
strategies may be used to achieve substantial improvements in the 
quality of collage teaching, ^ Some practical and reasonable departures 
from current practice can substantially enhance the professionalization 
of teaching . - . - 



Teaching as^ a Perforniing Art 

Teaching J uhlikei research and publishing, remains very much a private 
pr< gf es^j ^^nal act^ rarely open to collegial scrutiny. Effective Reaching 
remains a etepchild in /the ^ hierarchy of academic go.aJls and values, - Itj 
coj^ld be greatly improved by opening up the process to sensible and 
subtetantive " criticism , ; 



* y Knowledge About Learning 

• ■ ■ . • * . * - . - -■ ^ • " 

Self ^reflectiveness afcout' the processes af teaching ^and learning can 
become a viable Instrument for teacher and student' alike. ' Such , aware- 
ness is ^ rarel^present today .^^^ An institutionalized inteilectual con^ 
cfern for the nature learning may represeAt the 'last^ remaining bit 
of common culture in tHe modern^ diffused multiversity,^ 

Training Future Prof essors ^ . * ' 

Few\ graduate schools preg^^are their students for teaching in, any prac-^ 

* tical sense^ leaving cla*ssroom performarice largely tp change* A new 
teaching practictim^ i^ew teaching degrees, and the encouragement "of . 
intellectual work directed toward the classroom are some devices to , 
upgrade current teaching effectiveness, 



\ 



Campus Programs on Teaching /" 

■'■ ■ ■ ' - : t ■ ^ . 

-^Mos/t. campuses suffer . from an anergic peaagogical culture. iNew insti^ 
tujionwide progj;;^ms for teaching would counteract the present unfier--^ 
nourishment. .Campus teaching institutes may be one remedy. If they 
are .careful|ly planned^ such teaching centers can produce a number of . 
benefits of long-range significance both to participants and institu-^ 
tions*- . ^ I . i 



The Role of Experts 



Pedogogic development t<ftrough teaching institutes may be further '^en- 
hanced by teaching consultants from the outside, used in a suitable 
mix with the-campus faculty. Expertise dn this area should^ be uti^ 
*lizGd wherever it is available. ^ . 

. , . ^ ' . - J ^ 

* ^ 8 

Evaluation for What? 

s^he great game of grading offers relief from the ambiguities of learning 
hdt the two should not be confused. Good learning presumes a yulner- 

^ ability^ which grading as a sorting-^out proqess often prevents. A 
separatioa of the two is. possible with third-^party assessment of both 

' students and teachers performed in an atmosphere of conf identialitii^., 

9 - \ - 

f ■ Grants for Teachinq , 

National resources for enhancing pedagogical competence are woefully 
lacking/ and grants should be. provided similar to those given for re- 
search. The dual hierarchy njf quality te§.ching and intellectual work 
anB research needs to be legitimated, with grant dollars attached to , 
.both. ^ ' - 



\ Intellectual Mobility * 

It is = hardgr to improve an. existing job than to move to a new onm , hut 
diminished fac^^ty rnpbllit^^ may provide^ opportilnities for \.inplace 
enhanjpirig ©f professional compptence. Multiple prof essional identi-" ' 
fioationS/ rather than identification only with one's own discipline ^ 
is a bre^%^ with academic* traditions that would provide /networks of ^ 
interests and intellectual integration. ^ - ^ 

' . . ■ . ■ ■ ' . ^. 

ll \ . . / . 

* * ... "1 ^ ■ ■ . ■ 

Mid^Career Transitions « . * ^ ^ 

' ^ : V . ^ ^ ■ ■ ' ■ ^ ' 

Providing insurance mechanism's to allow mid'-career transitions into / . 
fionacademic ' work could make a very large difference to- academic in-*' 
stitutioris In the late twentieth century,^_,Intercampus* faculty ex- , 
changes and provisions for mixing academic with nojiacademic ej|ploy- - 
ment would also enhance academic performance in a period of contraction 



■ " 12 

Ways to Begin 



Seven key recommendations / and a discussion* of how they would work^ 
Strategies on how. to begiq revitalizing campuftk teaching, their hazards 
and their pay-offs. If th^ sixties was the deoade of growth, ^ the-s 
seventies and eighties can well become the decaCes^of resourcef ulnesa * 

1* Corleges and universities should organize regular campu^s 
programs ^pn teaching coordinated by an inititut'e , , . = 
- ' ■ * ^ " . ^ . 

2, . . the campus institute (at universities which grant ad- 
vanced degrees) should supervise a teaching practic'Crum under-- 
taken by graduate students in the course of their work for 
the Ph.D. or other degrees that lead to work in college^ 

^ V teaching ^ - - ■ . 

3, Graduate students should able to have their* teaching^ 
officially evaluated for tl^e record by methods that aim to 
be as sophisticated as those used to judge their scholar^ 
ship , Entirely s^par^ate from these official evaluations, 
the teaching institute should provide confidential assess- 
ments of work done by graduate students and professors alike* 

4, . • . college students, should be graded for the ''record by . 
people* other than their own tcachers.v 

,5. Professors should have ac^eBS to small grants for special 
teaching projects.. 



Institutions should loosen, the present monopoly dephrtmentfe \ 
now' hold over Iqoth professTOnair^ime ^£^^ the ■*fiields"'of 
knowledge,^ ' ( / = ^ * ' 



^ . lit mld--careet sonie professors^^develop nohacademic ambitions ^ 
want ^to switch to another field within acadenfic life/ or 
becomfe di^interagted in teaching . , . we need a system of 
insuranQe ""for mid^career changes * . , ' . * ' , 



" These recommendations, while%aluible , are incomplete- They 
a^quately touch oh the significant pe^a^ftal apd organizational changfes 
that must accompany or even precede slghif leant ^^nges in the taach^' 
ing and learning processes of a college or university Furthermore, 
since most Collegiate institutions no longer are hiring inany new* 
faculty^ an jempkasis on the development of ""graduate students as teachers 
may be mlsglacedi attention should be dir.ec ted .toward those faculty 
who are now teaching and will be teaching for another twenty or 
tl^irty yearB% . ^ , , ^ 

An effective program for f acuity development must be respect^ 
ful of three different strategies tor change (Lindquist^ 1977) ; 
(1) the creation and demonstrated applicability of new knowledge (re^ 
sfarch an4 ^development) (2) the creation of channels for the dissemi-^ 
nation of this knowledge '{social interaction) find (3) the establish"- 
ment jDf conditions within organizations that promote the ef f ective ^ use" 
of o^w knowledge (problem,^solving) * '^^Specifically with Regards to 
faculty development , some prograifts should emphasize research and de-- 
velopment: the study of instructional processes in the college class-- 
room or a test of new approaches to the improvement of instruction. 
Typically^ this' type of faculty development program resides in an in^ 
%Mtute at ^prestigious, research-oriented university* This dimen^ 
sion of planned change is fully cdi^sutfLble with the rational and em- 

br " ■ ■ ^ " ■ , ■ ■ 

pLcical norms and mission of Ainerican higher education^ hence, is 



readily accepted by most faculty and administrators, ^ In dsolation, 
however, this strategy will have only limited impact, on the daily 
professional lives of faculity. ^ ^ ' 

A programmatic emphasis or^ the dissemination of^ new knowled^'f ' , . 

' ^ . . . \ ■ ^ ■ ^ . ^ ' ^ ^ ' ' ' 

usiMlly involves wox^kshops arjd ^conferences where f aoul,ty are broiight 

together to hear about or discuss ney ideas aJid experiences ,,j^6r net- 

. . ■ . '* "■ ' ■ ^ , 

works, through which faculty are linked *with .relevant and' knowledgeabl 
resources (people, books , programs ) , While -this- strat^y £or changeV 
'is essential if faculty are to'^be kept informed and intellectually 
alive ^ it does not adequately address the problem of us.e* ^how does 
a faculty member etT%loy these ideas, experiences or resources back 
in the classroom or labora^tory? . * 

^ The third strategy,* problem-solving, prim^arily touches on the 
proctess rather than substance of changes how can we create settings 

in which new idea's and the experiences of oth*er people becJome readily 

r ^ . ■ ^ ^ . : \ ^ / : ' ^\ 

integrated into the life of an organization or institution? Faculty 

development programs can employ this Strategy by training faculty 
"in 'the use of new methods, helping an academic department prepare for 
a major instructiona=l innovatipn or determining why a curriculum com^ 
mittae is unable to take action on a nev; plan. This third dimension 
IS essential to significant planned change,. yet it is not sufficient • 
Withjpi^t other two strategies, there are no new ideas to bemused 

by ■ a college or university in confronting changing student needs and 
societal , conditions . One must, therefor^e, create a ^faculty develop- 
ment, program^ whi.ch lin^cs and integrates research, develo^ent, dissem^ 
nation and use* ^ ' i . ' ^ i 



At a 'SDnidwhai: more speci level , ^ several different sets of 
strategies and components for faculty development programs have 
been identifi^ed. Bergquist and PhiMips (1975)' listed eleven 
/ such strategies 4Bee Appendix B) : f ' ^ ; 

Tlraininq : giving faculty new skills thit can be used- 
, . ' the performance of specific tasfe, like teaching/or 
1^-^ the accofnplishment of chanqe^ itself.^ 

2. ^ Consultation - , assisting faculty to define a prdblem, 

to discover resources ±a use in solving this 'problem^ ^ 
. ^ to use these resou^.c^s and to evaluate the efjEective-' ' 
c;- ' 7 nesa of the problg^-solving effort, . 

Je 3. Personal and organization develo^inent : helpitig a 

faculty^^member to plan fof and manage' change. ' ' " 

4* Method- promo tioi^ : encouraging faculty to use specific . 
^ ' instructional methods or technQlQg4.es . ; " ^ 

5^ Instructional design : helping faculty to pTan' for and"^^ 
implement neW instructional programs.. / 

; . 6* Equipment % providing faculty with new resources for 
. ^iri$truction . ' , 

J - ^ - ^ . . ^ 

I Discussion ! providing a setting in which ' faculty can- . '/ ' 

readily talk about their teachinq. / 

\ ^ ^ ^ """"" , . ■ c 

8.^ Evaliaa tion ■ developing and/or administering instru-- 
^ ments for the assessment of instructional performance 
by f acul'ty , ^ , ^ , 



,9, . Reward # y.s^tem5 - jjfdeveloping^ a |:oQlicy for equitable and 
objective assessment ,of job ^ performance , a 'set of 
* . . resources for improvement of per f ormance and tangible^ 

rewards— £or^± he -iciprovement-r — — — — - - -- -- - - - 

^10, Cared r tra nsitions : helping faculty to 'move to a ne^ .; 

^discipline or jdb outside higher education, .^nd ^, g'^ ^ 
. - k\ , . ' ' 

: ,11' Comprehensive^ institutional development: -coupling 

. , friGu] hy dovelopment with other programs that assess atfid/or .^^ 
confront the needs of the ins titu/biofi * * ' ' • 

Several other attempts have also been made to identify the 
diverse activities that comprise a faculty 'development program. 
David Brown and Wi 1 liam Haager \{1975) offer a list of '142 self^develop 
ment activities that can be employed to "stimulate the faculty members 



■ ' ' ^ ■ , " 

a-nd to strengthen the institution" (See Table 1 John Centra (1976) 

Identified forty-'five faculty development practices when c^struc-^ ^ 
ting a survey questionnaire for the determination of fre^usficV apd 
effectiveness of these practiced (See Table 2). , - 

V J.,. In a somewhat more systeinatic manner, Sikes and Barrett (19?6) 
^T'C^lassif led faculty .development practices on the^basis of level and. 
and type of activity (See Table 3K They id|-r|tif ied thr^ different 
levels p;e^SQnal/inddvidual , interper'sonal/group anS. intergroup/or = 
. , ganization. The types of activities includ^^ f acili tative/prpgess 
^^thelping faculty improy& tKa^way they, rel^at^e to ' o^-. anather , students 
•or other memjDers ^f the^ institution) , s tructu^l/technical (providing 
faculty with ti^ie, space^Qr physical resourcesi , expert/knowledgp ' 
(giving faculty new -and more information) and research and develops 
raent/demonstration (generating new information or proving the validity 
f. of /existing information) . ' ' 

: ^ ; Anotrier ^ystematic -listing of activities <See Table 4) has been 
^ p^rovidied by Bergquist and Phillips (1974 , revised: 1976) ba'sed :bn 
.their three--fQ^ldv distinction b;e.t,ween instructional (professional), ^ . 

personal and - organizatabn-al development (See further: Appendix A). 

■ ■ ' ■\ ^ . ^ . .^^ /. ^ ' ' ^ ■ 

This list recerttl.y has been updated (See Table 5) to incorporate a 

' . ' ' _ " '"^^ ' ' ^ ' ' ■ 

broader "list of activities and to r§ilect the dbservation that some 

/ 



of the most effective faculty development practices 



s incorporate a 

^comrnuii^fity deveiopment approagh to change (See further: Appendix D) or 

<.dn^^lve ^chatige at an institutional or multi-- (meta) --institu tlonaj/ level 

^\ ^ ' \' ' ^ ' r , .'^ ■ ^ . ■ ^ ■ 

(See fi^^ther: Appendix C) . " ' , - ^ , . '■ 

■ -r - 

, 4^ what do these various gists' and categorizations tell us about 
faculty developnient? First, they tell us that, faculty development 
is many different things, and therefore is difficult to clearly 
.define or label. These liStS' also tell us that we now have a ' | 

IC 
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rich sourcQ of idaas,ancl l^r-ninqs from which to bofrow when 
' confronting Gomplex ins titutibnal ^roKlems, Because of the dis-- 
^^^©rderly condation of ^ these sourcei (p2f---i'^yormation atout h^w 

to effect faculty growth and development^ we are faced with thf 

difficult task of training fac\ilty (and administr'ators ) to b^s^^MR^^l. . 

practitioners of faculty development in our college's and 

^) - ^ r ' • - — . 

universities, Trial-^and-error learning n9 longer seems appro-- 

priate^ for we ^ax^e no longer ignorant! about how to" do rf acuity 

development . We cannot yet be sure however , about how a facility 

'development pra/c^t itioner can best be prepared to meet a diversity 

of c^ditiorys %nd needs.. At this' pointy practitioners face^ the 

prospect of continuing---though not substantial--support_f or i ^ 

faculty development activities. Several years ^o^ Jerry G&ff 

^ ' .. . 

(1975) described the current and ideal stajtus of faculty develops v ' 

ment programs (See ;Table 6) , Hi's, conclusions still ^seem to hold 

' - ' ■ - *■ *- 

^true: the^e are significant discrepancies between current and 

ideal conditions.. . ^ - . - / 

' Ip. several ways ^ the National' Science Foundation can help 

sustain and expand the developmental services offered'to faculty 

in the sciences and engineering; In setting the contfext fot 

these recoiTpendations , _ we will first identifv those needs of \ - 

sciehce°^/nd engineerinq faquity qnd different kinds of .colleges and 

P/ ' • " (. ' " ■ " . 
univer/ities that appear unique' and require apecialized faculty develop- 

. - ^ ' J 

ment practices. We then will examine fhe support Of faculty develoFment 



activities by regional and national agencies. 

' C- FACULTY DEVELOPMENT -IN THE SCIENCES AND ENGINEERING 

Generalizations about faculty in the sciences' and engineering 
are not easily drciWn given t^e great diversity to be found among 



these facul^ty in ins truc^tionar and pro,f essional goals anfl concerns 
When contrasted with faculty in other areas of academic life 
( for example , the humanities and' arts I- / however t scienGe and 
"Engineering faculfty do seem^o Hharq cdrtain character is ticp ^ 
problems and sources of gratification//' - ^ ' ■ * ' 

Perhaps most important, there is a ^dominant concern among 
faculty *in thb sciences, and engineering;..about the content ^f 
their discipline. These faculty f ace ; a;rponstantly changing dis- 
cipline^ as knowledge continues to^ explode and new are^^S of spe* 
cialization emferi*^^, whereas a faculty/ member in literature can at 
least "get by'j teacHing' a course on ShaiK'espeare without having 
read anything new "in the past five years / A facult%^ member in 
physics / biology, psychology or electr-ical engineering wo.|ild be 
.unable to remain inactive for even one year. Thus, scientists . > 
and engineering are forc^^yto keep up/in their discipline. This 
dominant- concern yields several important implications. 

First, in order to. keep pace, many faculty ^ the sciejices ' 
and engineering attempt "to bepome indrfeasingly specialized--. 

- ■ ' ^ - ■ ^ : " y ' - - • 

learning more jabout l^sg. .s^Ini^ small cplleg^s^.and ■^t^^chingrorien 
universaties , however, the luxury of specialization cannot be 
afforded* Faculty mu^t be generalists^^ they are responsible for 
introductory Gouraes , and in recent y^ars of ten ^ primarily provide ^ 
service courses for students who are majoring in other disciplines 
or are preparing ^for 'a profession (me'dicine^^ ^ social work and so 

k ■ ■ ' ^ ■ ^ ^ - . ' c ■■ . , 

\ ■ ■ > ^ ■- y 

forth) . The task of keeping up for these faculty^ becomes even 
more difficult- many faculty must, resor^ t]o reading the latest ^ • 
edition Jf. a^n introductory textbook ih,, order to keep abteast of 
new development in their discipline. '.iThere should be better 
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Ways for a faculty member to remain knowledgeable in his field. 



The* traditional delivery' systems for new ktiowledge (annuMl co^ven^ 
tions ^ journals) apparently are yot adequat^ for keeping faculty up"- 

, . In the minds 'of many, ther^e is an appropriate sequence^to ,spe = 
cific disciplines (e .g mathematics), > students nied to learn cer- 
tain i^nf ormat ion-/ in certain sequences^ in order to become satis= • 
factorily prepared €pr wo^k inithe discipline. . If students don 't 
acquire a vcr-y -specific b^kgroynd in a course then they ^^wi 11 not be 
abl^ to advance to the aext cgurse in the-^quencew Thus, there is 
little room for' educational innovatron or^ freedom - of .choice among 
studentp in the or^rf^and manner in which they learn new material, ^ 

^ ^^ ^ ^ ' ■ ^ ■ ^ ^ . ^ 

- ' During the 1970 's, the emphasis on time^shortened^ degree pro^ 
grams ^ such as those" advocated by the Carnegie #€ommigsion , were, 
viewed with great apprehension by many science and engineering fac« 
. . ulty, A full four or fi^ve' years are npeded to adequately prepare a; 

^ prof essionai scientist orVngineer. Similarly these faculty now 
^ tend to resist a. reemphaSis on the liberal arts and an expanded core 
curriculum. jThis trend ^represents an intrusion i^to the essential^ 
curriculum of the sciences and engineering* 

The third implication of the emphasis on content concerns the 
dominant role played by the disciplinary organization and by pres- 
tigious researchers and scholars in the field. These are not only 
th# primary s^ources ot new knov/ledge, and primary disseminators of 
/ this hew knowledge, but ar# also the legitimizers of instructional 
innovations'. If^ one ^e>taTnines ^ the major changes in the' teaching' of. ■ 
science or ^engineering during the past decade, one finds that these 
^ ^changes have usually been supported by one^ of the major 'disciplinary 



assocint: inns nncl/or by one or morq faculty nieinbors at major research'- 
oriented universities who are h^#^in- oateem by faculty in the field. 
Typically, a success ful researcher becomes interested in science^ or 
engineering education* He gets a large grant t6 tr^y out a new (or 
unacknowledqed) instructional innovation. Other faculty soon pick up 
on this innovatiDn-^usually through attendance^ at a national con- 
ference^^and try it ou(t^n the classroom or laboratory. Faculty 
, development must be supported'' by major leader^s in the , f ield^ and by 
diBciplinary pr^ani2ations if at Is. to be ;^ccessfu^. 

- Fourth, the dominant .bonbern^ (for keeping ^up-,to^d'a-^. i^n the dis-- 
clpl^ne^^has gehe^rally rieplec t faf . l^lstrucf iot^ and ^in4erdi;s^-^/^ 

ciplinary'^ssues-- the major thrust of facult^^dpv^^ 

mid 1970/'s.^ Ap' a r^'esult/ faculty in the sciences and^ engineering have 
generally been less receptive to faqulty develppment than have been 
faculties in many other fields. Many of the disciplinary organiza- 
tions are only now beginning to ask the basic questions about the 
need for and goals of faculty development (questions that were asked 
several years ago in many other disciplines), - The. AmGrican As-sopi^ 
ation for Engineering Education, for instance, is only now ibeginning 
to organize a comjnittee on faculty development. Mjuch.of the w^rk 
that could be described "as faculty development in the sciences and 
engineering can bo attributed to the Na tiQna3.l^ci^nce Foundation. 

" .Finally, the empRciB-is on content aeerns to e^her attract or ■ ' 
create a certain type of s tudenty teacher relationship. Both 
Students and faculty are primarily . interested in content: a 
search f or "inf ocma tion and ■'truths/rather 'than alternative, ^erspec- 
tives and relativist i n annlyHOs. In gnnernl, tho studeni 



' t 

are not being taught--nor seem to want — open=ended material. 
"Below the senior or graduate iGvel / problems are presented which^ 
usually have a right and^^rong answer. Students are ^aught V 
to view problems, in a specific way (the "scientific method'' 
If a problem cannot be viewed in this vay, it is ignored. In* 
a very real sense, faculty in both the* sciences and engineering 
-are%ng^aged in\skills--^adning . Stiidents want %p be^ told , rather 
than disccDver Othough this 'feature is ^ certainly not unique to 
science and 'engineering educ^^ioil) ' ^ ^ ' ' ' ^ 

^ ScdanGe and engineer in^g fapulfey alsa tend tb^be priejitedu 
•toward the ^ analysis-father than: synthesis' of^the content th#y .are 
conveying: students learn to study and understand the pleoes or 
components of a phenomenon without necessarily being abl%> to recog- 
nize and^^a^preciate the phenomenon in i€s totality^ A^.majority I ^ 
of scientists seem txD be convinced of the objectivity of science^ ' 
while often failing to recognize its subjective aspects. As a - 
result, faculty and students of ten fail to view their disciplinf 
in the rel^tivistic context of history and culture (Kuhn , 1962): 

During the past five years, this perspective has been 
increasingly challenged by the "hew" and "nontradi tional " students i 
minor it ies ,. Women ^nd older people, Tl^ese students are often 
viewed as ignorant , ^ illTprepared or ill^equipped ^ the faculty, 
for they ten^^to view scientific or engineering p^dblems i|i 
different, and often broader, contexts, ^ Even ^screntists and. 
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engineers w^o ^are returning to' campus ^C;^ ccH>tinuing education 
are 'often viewed with suspicion (and £k^%r) by the faculty. In 
general, facui^^ty teach most effectively to the sar^ kindiof 
student that they are,' As the student populatiott become&.v more 

. ' 



/4ieterogeneous , f>culty must bacome increasingly concerned with 

/ ^ ^ . ' ' ' " . ♦ 

^instructionfi and attitudinal issues, thereby at least temporarily 

Ijabaridoning their domine^nt concern for' thfe rational and objective 

; accumulation of Hrtotvledge in their field,*. . • 

■' /A second fiajor- area of unique concern to faculty ih the 

sciences and (epgineeriag concerns tjie purchase^ use aad justifica" 

M ' ' ] ^ 

%tion of equipment for research and instruction * Quite \clearly ^ 

ucatlon in the sciences an-d ^engineering is more pxppnsive ) 

an edticaVipn^ in^ mast other fields As . in the case of kllm ' ^ ^ 

^per/£orming* ar.ts the sciences and ^-©n^iheering ofterj require , smaTl ' 

^^t-^a^eht^f ratios ; Inv addition / however they ^^require^ . . 

latiDratory equipment' a?id supplies/ laboratory assistants^ space 



that^;pannot 'reaiftly be yonverted for other purposes, a^d lertgthy 

^class periods. A comparison with the course on Shakespeare can 
again be drawn: Shakespeare ca;i be taught almost anywher¥f|Vat 

' vmry^ little. cost (a copy of the work) , ^h^eas most courses j 
in t1ie sciences and engineering can be taught in only certain 
settingSt" at considerable c^st. Sever^ imf^icatibns arise from 
this condition. . ^ - 

First, faculty in the sciences and engineering must ™stify 
costs bf instruction Jiy demonstrating that this instruction yields 

.significant benefits. While these benefits were rather easily 
demonstrated and, accepted in the post-Sputnik era, they no l^onge^ 
are--especially given declines in student enrollment im man^ of , 

/the sciences an4 engineering, and declines in the demand 'fdr 

new practitioners in some fiefcls. " _ = ^ 

' The costs of ' instriJc tion requires that science and engineering 
, i "--v - • ' )5 ' ■ ■ ■ 

f'aculty be able to clrjarly document the s-uccess of their students 




s ^ , 18 ' 

in^acquirincj assnntial compctGncios in the field. FurthGrmore, 
science and engin^iGrin^education '{particularly 'th| latter) are 
uniquely accountable to' the professions for whicb studehts are being 
preparedj the professibnal associations have a definite say about the 
content and process of instruction, Thusr faculty in the sciences 
and enqineerinq must be atle ^^^^emons trate benefit to not only the 
college "or university ^^cornmunity that is worried about high cost^, but 
'alsoithG professional community that is worried about thV quality of 
new entrants into the pr^fessdon; ^ 

, The teaching scienilBt or' engineer must confront a secon^ equip- 
m0n±=^relabed- prob^^m aa welja. Sophisticated research equipment cou^ 



be usfd for instructional purposes, HoWpver , f or ^^hatev,er reason ^ 

facial ty^ members lack the "^use of theory iniapplyang these pieces of 
■ ■ . " ^ . ........ . 

equipment to instruction. Frrequently, faculty do not know how to ; 

design an effective laboratory experience. They f^ll back on "cook 

book" approaches to laboratory education that teach a student . how to 

follow instructions, but do not te€ch him how to thinft or solve 

problems, Faculty must bo provid^ci with opp#f tuni\^ies an^ resources . 

to learn about alternative approaches to laboratory education .(for 

exampre, individualization of laboratory education through the use, 

of^ audio-tutorial devices) and the ins tructiorial use o^ equipment 

(for example/ the use of computers to simulate labor^^tory experiehces) ^ 



a meafi's of reducing instructiQnal costs fo\ laboratory 



9 \ 



educabion-, mai^ fcollegd^md universities have reduced the number 
of hours credit that f acuity ^ rec^Hve for conducting or super-^ 
vising the la^<imatory. As a-^TB^ult, many 'faculty do not have 
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adequate ^timq to prepare for the lab or must assign most labora= 

tory work to' undergradu^^ or graduate teacliing assistants* Hie' 

red^^tion' in institutional support for laboratories often is 

\ . • 

interp^reted' as a depreciation in the value of this type of 

learning. Consequently, the science and engineering laboratory 



has become a "second-class citizen" at man|^= colleges and 

v.^ .. - ' ' - ' . ^ 

universities* . - , - 

if High instructional costs have also restricted the type of 
^in^t itution^l^at can. of fer instruction in the sciences and,, 
engineering (espedially the fatter) , An pr>^neer^^#j^ulty is 
ne'cessarily rather^ large , for the papital investments ^required 
*for a minimal laboratory can only A^e pi^ovided if the /program w^ll 
acdommodate many students. Similarly, many of the laboratory 

V. . - — - ■ ' ~ ^ ^ 

sciences cannot be adequately serviced in small collageB^. One 

' ' ' ' ~ . " . 'X 

of the unfortunate side effects of lihis restriction is the "absence 

r ■ : ■ • . * 

.-#ci^nc^and enc^neerinq fa^^ftfe^ in those environments (small 

V . ' ^ . \ r ^ ^ . ^ 

colleges) which are' most conducive to interdisdiplinary dialogue^ 

among faculty as wel4 as a per^^^s^"^^ concern for the integratiorf' 

of values a^id course content'^-- two areas of development which are 

clearly needed in many of the sciences and engineering, \y 

Small corieges must be givc^n assistance in finding the 

capital resoux;"Ges for development of scienc^'^ and engineering 

programs. Ite must find new ways, as well/ of reducing laboratory 

costs (for example> tl'irmigh ' ,o,f laboratory facilities in ' 

"industrial settings) or of integrating or exchanging the resources 

^ of small- and large collegiate institutions (for example, fa'culty > 

exchanges between small, liberal arts colleges and large, research^ 

oriented universities).^ • . ^ 
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A third' area of unique concern for faculty in the sciences 
and engineerii^^ relates =to their professional self --definition , 
First ^ many faculty in these fi^^ds quite right.fully view them-' 
selves as being at the top^of the academic pecking order, These 
disciplines (especially the physic^^ scieiices) are usually ' ^ 

viewed with respect by collogues in other fields, -^The science 
and engineering faculty member often feels -that he could master ^ 
any other field with the tools of his current discipline. Members c 
6f , other di^cijDline^s borrow terms ^ from the sciences ^a^d engineering 
'to gain respectability for a concept* Students in the sciences 

. ■ ■ ■ . . ; ■ ■■ ■ - . ^ 

and /engineering .are usually viewacj as moife ^" serious'^* and are 

=f ' ' ' . . . ■ ' 

generally regarded as ^'better " s ludents than are those enrolled ^- 
in other majors, . / . 

Being at the top of the ^heap, many scientists and engineers 
seem^ unwilling to r.isk alterr^ative approaches to instruction or 
InterdlsGlplinary studies, Fur^thermore ^ ^many of - these faculty 
reached t^jfelr creative and productive peak In the early I960' s. 
They are^^tili'^relat ively young men and women (40^30 years of 
age) ^ yet perceive tfemselves as being on the decline in their 
professional lives* While many faculty iri other ^fields ^re simi;» 
l^rly past a period of peak production and creatiyity^ this' 
is^not as obvious or painful^ for they have not known a position 



^ simi-- 



of high ^reteem in the academic community as have the scienbe and 

/ 

(to a lesser extent) engineering faculty, . , \ 

Faculty in the sciences often do not perceive tl^emselves to be * 
teachers, but instead view themselves as scholars or researchers i they 
tend to identify themselves as '-CGllular physiologists " or ^'dev^lop--. 
mental psycholgists " , rather than as "faculty members'^ "teachers" 



or "educators." Faculty in engineering, as m other p^^of essional 
training programs, tend also to ^ex^ceive' themselves as members 
of the, profession, rather than as memlDers of the higher education 
coiTimunity. Since they irsually sacrificed salary and even prestig 
to become teacher s , however , ^he engineering faculty often seems 
•be mora amenable to concerns about instruction than are^ their 'col- 
leagues in the sciences. , • ^ 

^While this las^t feature-^the self-definition of faculty as 
members of a discipline----is not unique to science and engineering 
education, it takes on new significance whCn coupled with the 
prai^iously^discus.sed fQatures. To the ej^'en^t that faculty in 
the sciences and engineering are concerneft-^bout instruction, ' 
they tend tcr be concerned about mastery of co)itent that they are 
teaching or - about obtaining adequate financing to^ keep a^ labora^ 
.tory pr^^p^af loat , Th^se concerns could translate into sig- 
nificant instructional innovations, yet sucii innovations usually 
require support from those faculty and disciplinary ■organizat-rDns 
^at are primarily oriented toward research and scholarship, A 
faculty development program in the science^ and engineering must 
be responsive to these complex conditions by being respectful 
of tr^aditions and the disciplines, y^^ seekirjfa to establish a 
new awareness of and support for tl^ broader^^ in terdisciplinary 
issues of teaching and learning* 

If we examine the faculty development activities that are 
currently fo'u^l in the sciences and engjinoering several of these 
unique features become .even more apparent. First, mos^ faculty 
development for scjentists and engineers has bcGii provided 
through a program speci fically designed for faculty in these ' ' 



fields e Furthormore, ^culty in the sciences and engineering 
genera^^y have not been among the mo5t active participants in^ ' 
these campus-^wide p^^c-^^i^^ams * 

\ Second, as one might gxpect frpm our. previous discussion, 
most of the faculty development program^ spedUfically for the 
' S/tfiences and engineering .focus on content updating within the 
, disc-ipsj.ine (for example,^ the ^FS Chautauqya conferences) or" on 
the use of new instructional designs or technolo^e's (for eKample^ 
Pos'tlethwai te ' s program at Fwdue University for the trainirig 
of sc»ience facility from throu'ghout the country ^ in tn^' fbse of 



i I - ■ ■ y . . 

audio- tutorial procedures) , There has been much less concern 
about the diagnosis and improvement of instructional skills, 
the .examination of faculty attitudes about instruction or career 
development, or the improvement of departmbntal or program 
planning and impTementation to effectively accommodate instructional 
innovation* " C 

Some of the most significant and thoughtful innovations in 
science and engineering education have failed not because the^ 
idea was ^without merit but because the idea was Yiot effectively 
introduced into the institution and/or because the faculty who 
were to employ this innovation were not brought into the process 



at an early poiilt' or were no t effect ively prepared for the use 
of the innovation* Appendix E' contains a case history of ^ust 



sUCh a failifre^ the discontinuation of a new PSI program in 
the introductory physics courses at the Massachusetts Institute 
of Technology* Alternative approaches to faculty development 
in the sciences and engineering must be cKplored and integrated 
with concerns for content and instructional design. 



D . FACULTY DEVELOPMENT ifc' DIFFERENT TYPES ^'OF INSTITUTIONS'^ ' = 
' . ^st 'as - there are important Mf f e'r«nd^^^^^ the devi^topmental 



glneer ing 



^bohter^s afid needs qf f acuity ±n the sciences and' en 
As COT^ared to facu^lty in other disjciplijp^S/ - so there are sig- 
nifiQant differences among faculty in different types of doll^ges 
a|id univer^l%l8s'l -We will be afilfe^ tcr^tOTcKHDrToHIy^^ 
these disjunctions A volume now. being written by several 'of*' ' 
the aujbhors of this report will describe these difference^ in 
more det&il, \' . ^ 



-The i^Bt,,import4hfc;4iffere^ to'btf between faculty 

froin -small and l^rge iristitutrons > regardless of whether /d£^: not . 
the institutions are public (state^suppo^rted) or private (inde- 
pehdent) , Fir^, in the small collie there is usually^ m grieater 
sense of community t^an is found in /the largpe 'University/ There 
is often a greater sense of alienation and "cbmmutejrism" among 
faculty in the larger universities* Conversely ^ more resources 
are available to fafiulty ;in the Imrge uni^^ersity^ and these faculty 
are ejcposed to 'rftore diversity and are usually frder_ to explore 
their own individual interests and concerns* Faculty in the'^ q , 

^ ■ ^ y ^ / - ^ ) ■ . 

small college are more likely to be isolated and parochial in ' 
their intellectual and instructional perspectives. There is aLso 

a greater chance for conforJtiity and stagnation among faculty ^ 

, J ' " . ^ , 

in the sniall colWgG, Whi ie^^f acuity in large universities ara' 
more likely to experidnce anomiev small college faculty are mdre 
likely to sense an invasion of privacy>-s. -^'71 — 

In general, there is a greater potential for programmatic 
or institutional chrfg^} in the small.' college i faculty development 
can and often has made a significant difference in the lives of 



faculty at these qoilfeg^^ On the other hand/ the individuals^ /^r^i,.^ 

faculty member imia large, university can usuall^"''*jget away"^^ 5^ 

■ ' . ■ ' - ■ A ■ *' ■■ ' " " * ^. 

with more^han cari the small college faculty member^ especially 
if he is tenured. He ^Iso has more resources and eKpertise 
available to make this change *aucce^sfiui;/^^^^^ does the f aculty 
member in the small college. In the large university^ one finds.-' 
lihat -fac^ty development lisually has only sporadic and unpredid€^ 
able impact on faculty who are often already involved in innova--' - 
tion atid^/instructional eKperimentatidn . . " . 

A comparison betwefen independent and stata-^su^oited 
ihstitutions reveals several important dif f erences ; afiong 
faculty. The independent college or university often has a % 

clearer sense of mission^ especially if churdh-related/ than 

i- ' ^ 

does the state=iu'pported institution/ which must be responsive 

. ■ " </ • -- ■ ' i 

to multiple constituencies. As a result^ faculty in independent 

institutions usually have a somewhat clearer sense of what is 

expected of them and what they should dp to- improve the quality 

of teaching' and learning .at tKe colleqe or \aniversity. A clear 

mission statement also allows thes^e faculty (and administrators) to 

more readily bring about signif icsTnt curricular or iristitutional 

change. 7 ^ 

Secondly , ^ the Independent college or university 'is generally . 
jnore amenable to an integration of values and education^ or 
personal and prof essionai neeasf^an^^ interests , The state^suppor ted 
institution must.be more sensitive ^ than the independent to 
diverse values--systems in the community. To the extent that 
faculty development involves the exploration of educational values 
and/or the exploration of personal dimensions in_ one's professional 



fe;fe^ the independent college wil^ generally, be more supportive , 
of tfaculty develppment, ^and the envirorvmiru^ this college 
.more con dutfS;^e%^^-:t ^ type:,bf service/ ^ 

The e^te-eupporte^ colle|6^i^.iHii^ei:s^ must generally 
be more responsive to the changing^' neeSs of stuafents and soGietv; 
. The state or community college usualiy mu^t be ooeiV to/m' mbre 



^diverse student body than the^:^ndependent colleqe* As a result/ 
fr\ • ' ■ 

program: and currioular offerings must be more diverse at the 

state-supported institution. These coireges arfd universities ^ - 

areValso more directly accountabre to off-campus constttuencies i 

disci^plinary assdcl^ations , business interests, uhiOn inte^^^^^; ' 

lm§0t^^i:m, judges * ana^ so fort^v Bo^i oufelic policy an4^ govern:- ^ 

mental regulations also have a signifidant*^ impact on the programs 

and curriculum of a state-supparted institution^ — though independent 

college and universities certainly are not immune to these 

policies and regulations . * ; 

These differences between independent and state-supported 

institutions^yieid something of, a paradoxi _/tJie state-supporfied r-^. 

college^and university faculty probably are more i^ need of ' . - ' 

professional developmental serj^ices since th^se ins*titutions 

are more viiner'able to pressures for change and renfewal; yet, ' ^ ^ ^ 

conditions in thei independent coliege and univ^sity are more ' 

amenable to faculty development and faculty in these ititetitutions 

rare generally more supportive of this; type of activity. ^ 

Given the pro&lefns. ahd potentials associated with^ faculty 

... : ^' ' ^ • ^ ^M ^ ■ ■ 

development in each. of. these different types of institutions, 

it is Gssential that regional, and national - a^qncics cooperate , in ' 

their provision o/ seryices to these colleges and universities,. 




Am incrcaBed sharing o?%Kpertise and resources between small 
= : large, independent and state-supported in^ti.tutions cannot help . 

but be of bisne fit to all me^ris .of therhigher education coirai#d,ty. 
' We now turn to aft; examination of these and, other ■services that; ^ , ■ y s-^ v. 
caxi, '^m^pxov%dmA'^m^hm area of faculty development by regional.^ 

~ gYitf^wtroim^r^wsncifiS'.^ ■ ' • . • '^** ' ' 

E. FACULTY DEVELOPMEMT THRofel R|flimL AND NATIONAL AGENOHlS - 

The role played by any regional Vtf^f national ' higher education ^ ^ 

agency in the area o^. faculty d^ffie^irient is necessarily limited,. 

for the integrity of the institution and the a-utonomy of the 
|. Individaml faculty member must^be respected. Staff or consultants , . 

representing a regional or national agency should.rarely worK^^i^^^^^^ . 
/ the 'classr^qn* of*, an Jdndividuat faulty member^unless f or ^dem6ns%ra- 

ti^ plirpos^. This type of on-site 'consultation should be pro- ^ > 

vided by omeagues or an in-house specialist. Similarly, a 

region^^r national agency, representative should rirely be 
' , involved in on-going* work, with faculty on personal, c|reer o^ 
• or^anrz-ation^l problems outside the classroom, unless, '^or^e again, - 



es (a 



this servio^i^eing.povided for demonstrf^iori; purpos 
nctabie J^eptiop^is. excellent career=colinsering doive by" - 
rrad4igi;%heh he. was .a member qf^ the 'staff a the Kansas City 
•Regional Council^ for Higher,.Education) . ^ ■ T ' ' 

.A Wide variet^^-of acti vi tiel and l^rvices , • ne^rtheless , 
are still open to a regional'br national igency. We fiave. 
identified height ' such 'ac services: ( IK 'providing ^ 

dir^t consultation to college- and universities on broad organi- 
zational or Institutional issues, (.2) providing intensive ^ 
residential workshops for f acuity ,fr6m two or more institutions,' 
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/ hewing rtQ'airranM«' for intar-initi tutional ©xchange or' 
shfrinri *of human or ghysigal resourcps , (4) assisting a college i 
in nianning fofr and implementing a Japulty development program^- = * 
(5) trciining faculty or administratdrs f fbm^ colleg&s in the use 

• . • , • . . W ' ■ J 

J.iQf faculty devc Copment methods and , 'instruments^ (6) p;rovlding ...^ 
^ CL^nferpnces and wcirkshopa Vjh topida ofj common interest to , faculty 
^ f rom several' 'a^aill^qea, .(7 ) helping - colleges to evaLuate and 

t- tdissem i nate> learnings from an on-going fa^culty development 

' / ^ ' ' ^' • ' ^ ^ '. . ^\ ^ ' 

program^ and (8) conducting i nter^lns titutipnal ^reSearch pro- ^ 

jepl^ tLQ'furthGr t.M^e higher education commutiity'^^ general ^ 

understanding abou^ t^fYphing -artd learning;,!; a^ij; fa growth 

and development* Following is ai brief description of. each type 

of ah^M^i%y'/plth one or more examples of a program of this ty^e 



- #being conducted by . a regional national agency* 

' v)hile- individual con^sultation with acuity on a campus is 
^ usflally not appro^iate^ a regional^ or- national agency^ can be 

of sighificant assistance in prpviding consultation to an academic 
' departTnent or division/ a program staff, a faculty committee or 
even' an entire facurty. At the College Center, of the Finger Lakes 
, (CCFL) in CprningiNew YdrK (a' cbnsortium of^ small, independent 
' coileges) this type of >^organizationil consultation has beefi - , - 
pffered by both staff and consultants with, considerable suGcess,^ 
In^^many ""instan^s^ an external person can provide mdre effective^ 
and objective consultation on problems that involve, many people ^. 
in the institutiQn than can an internal persbn* ' 
This type ^f service may be more appropriate" .for a consortium 
than a ^national higher education association or funding agency;, - 
howWer ^virtual ly any direct service by a national agency will 
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' inevitably involve' sofhe small "or large g!?oup problem-solving ' 

t'.: ■ ■ ■"'/■*"■* ■ • ■ V . . ' " ■ " 

(organiziitlonal developritent) . The Council' for the 'Advancementy ."-C 

■ ■ ■ " V ; > ' . . . - . ' , ■ 

Of Small • Coiaeses JCASC) has effectively* pto-vidfd this type 

service through its facuItj^fdeA^elopmeh|t: mentor {Bmm ^ 

Appendix Fi and i^ts i:ltlo III Comprehensive institutional 
^Development prograrn (the 'Small College Consortium) ; The national 
level StrateyiQs for Cliange and Knowledge Utilization (SCKU). , ; 
pr6'jec'«' -^ was. fu/ided by the Nataon%l 'inf tifute fdr Mental. 

Health in the edrly l-970's> also provided direct organizational 
developm^ent consultation to participating ^colleges (Llndguist, 

1^77)":* 4 H . . 1^ ; ^ \, ■ _ ' ■ . \ - ^ ^ 

^- Perhaps th&^i^oMt success ful^ activity provided, by inter- 
institutional agencies has been the .intensi-^e^ residential wdrk-- ^ 
shop for faculty ("sfee A^endi^ G fbr a description of . this type 
of workshop) , Several regional consbrtia offer thi^. services 
CCFL^ Great Lakes College Associatj.on (midwest col^leges) and 
the Seattle Area Faculty Development Consortium (newly- formed' 
group of Smatl^ ijidGpendenj^^o.lleges and large, state''- ^^up^ orted 
universities) i ' A rritional^ level, CASC , - the^Pro ject . 
^'institutional Renev/al through the Improvement of Teachirig\ (PIRIT) 

^" ^ :^ ;^ ^ " . ^: , ^ ' " " ' 

(Jerry Gaff, Director; Washington^ DC) and the . Association :^or,, 

^: - .-.^ ^ J ^ _^ ^ 

Innoyati^ Tn Fligher Education (Edward Stevensf -Director^^ St. 
Petersburg,' Floi^inn) offer week or two^ week long workshope that 
faculty r|ttend to j ijifirove - their own teaching as well as g^in new 
skills as faculty devr? iopmon t consul tamis * ' . . 

This typo of: workshop is most effectively initiated' by a 
reqional or nahional organ i zn tion',* for such an agency is^ uniquely 
able to brinq toqetlinr f a'ciil ty from a variety of institutions, 



develop a cost^sl^ring prQcess that^^s^Bifxoantly. t^educes per-- 
instituti'on expenses/ and attract nfejor, national consi^ants,* , 
The intensive, rpsidehtial WQrkshop is. one' of the £ ew,/seryices ^ . .t 
that such an agency can provide which will have a tangible- ; 
and pereonal impact on individuals^ fi^^lty jiembers ' in their aaiiy ^v 
'professional:^iives^ If^su^^ a 'Workshop is followed up with on-- 
campus servtces being provided by local re source ST^tben-the impact 



of the intensive workshop can b^. even f urther^amplif led. 

. One of the traditional and certainly most important, activi- 
ties wfiich regional and. national agehcies in^*higher .education 

provide is the promotion^ planning and . implementation of * 7 
programs for the fxchang^ of hi^an and physical resotfrcqs; ^Man^- 
consof tia^ha've provided medhanisto^* for the ekch^nge ^f faoulty,^ 
* student credit hours or equipment across^^campuses , Cooperative 
inter-campus programs have also been establishied that further 
the development of both students knd facalty* CCFL^/fpr instance^ 
of fers "coutses i\n the ^Bahamas on such topics as marine ecology^ 
.field archeologyXnd the cross-culturar st^dy ^^#-^^^^s tfhese 
"^courses could not, have been . financed by any one of ^|fte CCFXi ^ 1 

^ colleges * ; ^ 

CASC has recently initiated an inter-campus exchange program 
wl^ich will ev^n moce effectivei'y promote ^ faculty , as well as 
student learnings. Several times per year, CASC will, offer an. 
experimental college that is created for a short period of time 
(two weeks to two months) then is dissolved. The Earnings 
.of faculty .(from CASC colleges) who^^ill teach in the experimental 
(ioliege are as important as the learnings of students (also 
tecLited from CASC colleges) ., T-he. CASC ExperiiLntal College - 



i^^?"' becomes a testing ground for / new curricular ideas or # training^ C 
= ground for the development pf new instructional skills. Students 



will serve not only as learnersr but also as diagnosticians, 
co^de signers and evaluators* The Experin^ntal\ College faculty^ 



J.n coi'laboration ^th^6^her memtoer^ of their home coilege^ will 
davelog, a iplari^ fo^ the on-campus dissemination and use of learni^^s, 
from the experimental college. 't . 

Several national agencies have supported the creation of^. net- ^ - 
works for the dissemination of :^L^formatlon about ^human and physical " 
r^^ourcefe, thereby prbmQting the exc^angfe of thes^' resources . 
andrfaoulty development in general, NEXUS (American Association 
for Higher Educationi AAHB) Rpso^rces for Plahlfie'd -^Change, (American \ 
Association of State Colleges and yniversities) ancf the National.? 
ConsuLting Network (GASC) exemplify ^this «-approach. ^ 
, J _ ,The ^fi£€li setfVffee^ ^tsisfeancet^n splanpin^^f or ai^\ implementing / 
faculty, development program's^.^^^^tf een provided by ^many National* | 
associat^ns* -^HE offered a. serigm^f natipnal and region^al ^ 
conferences on faculty development ij^ 1974 arid isl'^ which servje^d 
as /catalysta^-for the ^jPaculty developm#ht ^mov^iftejit in subseguent 
yeafrs", ^ GASC .and PIRI^T' provid[e not only national conferences, 
but also on=^campus consultation to colleges in their design of 
faculty development programs, A^ national agency can provide a 
\^staff member or consultant who not only holds a de^^aChed perspec= 
tive about the needsXand resources o^# the oollege or ' university , 
but also can. bring prestige ( legitimiza^i-on) and insight from * 
knowledge of nui^'ro'us other faculty development programs, 

" While assistance in the planning and implementation of a 
faculty development program can be ht value ^ a regional 'or 
national ,pgency dan be of, even more help if it assists in the 
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■jd^^ign and implementation of a tfainirig program for faculty) 
de^iCopiiinX 5^aotition The state-of-th^art / as noted= above^ 

is sufficiently advanced (though disorganized) that a new 
practitioner can make signifp=cant us& of exiBti'Fg knowledge in 

/the fiej^ and training in skills associated with faculty .developf^^^ 
ment. CASC lias offered an extensive trairu^ng program for forty-- 

five faculty f&m CASC college-s; (See ^AppendiK F for-a brief 

* /■ > ' . ^ ' ^ ^ ^ 

description of^ this program) Other training programs are now 

j •-■ , ^ ^ ^ 

available through the Professionar and^ Organizational Development. 

(POD) Network for Higher JEducation (Mary Lynn crow. Director, 

^ ^ - i ■ . V ... ".^ v'-^ . ^ * 

University of T^xas at .Arlington) and> to a more limited extent^ 

^ ^~ ^ . . " . = ■_ ^ 0 ■ 

the NTL Institute (Washington DC), # Train'ingt programs of a more 

specif ic natuce (y.nst^uctional design and development ) -'are offer^'d 

by Syracuse University ^Robert DiampHd ^ coniact persop) and Miehiga 

state t^iverbity ^jLaVry ^Alexaride^ contact person). / 

A qational association oi. funding agency can inf luerice the 
quaility^ of professional developmdnt services for^^f acidity 
.through a training program^^ Extensive evaluation of the CASC 
training* program 'reveals that faculty and administrators at the 
participating cijlleges tend to respect the newly^acquired know= 
ledge and skills of the faculty trainee and make effective use 
of this person* CASC b^so discovered that it was able to have a 
signifdcant impact on the teachings-learning processes at many of 
the participating ' colleges . ' j , - 

Another faculty development service, which many regional 
and national agencies provide is the .conference or workshop on 
a topic of interest to faculty from several different institutions, 
CASC / f6r instance has Qffered^a series of regional an^--ft^tional 



coni^erences on curricul^r reform which have been attanded by 
CASC college^ faculty. The NSF Chautauqua confererices also ; 
fit into this category as 'do^ tjie regional- currlcular confer-- ^ - 
* aj^e^^^on^UGted by AAHE under the spqnSGrshIp of the- National 
EndQwmen^ for tl^ VHumanities (NEH) , Both .the NSP and NEH 
conferences have been particularly successful 'because they are 
regional and reflect the current interests of faculty ^, . J 

, ' The final two services to be described cdncern the pj^omotiofi 
of researah and developmfent activities in the field and the estab.^ 
lishment ^f effective vehicles for the dissemination of learhings 
from t^Be activities. ^ Mirstr a regional or ^tional agency can 
help a college or univerisity* evaluate and learn"* from dts faculty 
development^.^ograra. CASC has provided "illuminative avaluation" 
(Parlett and /Dearden^ 1977) -serviQes to twenty ■eight o Attie college 
participatdng in its ^^Ldva^iced In-Service Faculby sDevelgpment • 
Program* This "f6rmative|" model of evaluation focuses fon -^hat 



the impacts of the program (eKpected or unexpected) haVe bedQ_y: 



and why they ^occurred, * rather than oo th% issue of whether or 
not, a particular desired outcome has occurred, Jerry jGaff and 
gonsultants to the PIRIT project are providing similar- services 



to participating colleges through^ the^ provisipn of expert .^advise 
on evaluation design and instf^^entat|on ^ and on--^ampus inter=\^ 
views with key^^dminist^rators^ ^^fet^p and program participants, 

A regional "br nat^idnal ^ge^y/ can also help . 
a college dr university disseminate its learnings about / faculty - 
developm^ent through many dif f erent f orurr^ j national, or regional 

conferences ^ publications , ■resource networks, intGrqamiDUs exchange 'T* 

" f feir . ' ' X ' L '-^ J ■ ^ - ^ : * ■ ' 

of pragram participants and/or faculty develdpm^^t ^ractiti^er^^ 



i 
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short--.term. consuljfcations at other colleges by membjfs of tliiL_pro-, 



'J. 



gram staff ^/ low-Gost off=-cainpus -consultatiop (via" telephone or , 
aa^eillte-t frans mi^tted closed-circuit tele v^ , or .a ' tra^frlng^^ 

of-^practitiafiets program. " , * ^ - 

Finally, the promofrion of faculty , development servicei can 



take ^ace if a natior^al agency supports, sponsd»rs^-or fundi 



an inter-?institutional research projec^fe on f aculty^^^^i^opment. 
The most notable project of this type to date is SKCU, Jack 





Lindquist and his . collea^gues studied planned change and knowledge 
utilization at ^^B| th^.Q.%^ dozen colljeges and universities of 



widely divergenlF^iie and character, in order to derive general 



pcrincip'les concerning these processes. Such a project, of com-^ 
parable scope and with an eqyally=talented staff / n^de 
study faculty development practices . A recent ETS proje&t, 
conducted by John Centra (1976) and sponsored by the Exxon 
Foundation, represents a first step in this direction, but 
certainly is not adequate as a final statement . Long-term 
longitudinal observations (even participant^observations) lare . ) 
Reeded ^to buil^^n the Lindquji^st work. Such a research base would 



helpful to on-campus pilatitffoner s , regional %nd national 



organizations and funding ^agencies as they plan for. future 
directions in faculty development programming, ^ 



F, . SUPPORT FOR FAGUL^ DEVELOPMENT BY FUNDING AGENCIES 

^At present, severar\ general obsarvations can be made about" 
the role played by mos,^^ational=level funding agenlces in the . 
promotion of faculty development-efforts^ (1) the funding , ^ 
agencies, tend to provide fun Js for projects , based oft the merit 



of i the proposal^ ratl)er than for people br prganizations y based ^^ 
on ^ the past or, ^potential ability of thie pergjgri or organizati©n^ / 
-to, effect needed change in the institution; (2) the f uhding 'aganby 
rarely intervenes directly ;in the life' of the funded instituti6n 
except 'W; pr^i ff^ (judgn^ntal) evaluations; (3) / 

- eome funding agencies conduct or sponsior national or regional 
^.cf^jiferences on faculty development for the dissemination /bf 
'information about funded projects, for the presentation of new 
concepts, or for the discussion of issues ^that are of concern to ' 
the ^gencyi and (4) several funding agencies are becoming increas- 
ingly concerned about the ^ssemination and use of learnings from 
and products of faculty deveiopment projects thm=t^ they have 
funded* ^ We will briefly discuss each of these four gener^l,?^;^^/ 
observations ^ then"^ briefly discuss current NSF programs* 

Virtually all funding agencies that currently support 
faculty development programs have primarily if not exclusively 
funded programs rather than individuals or organisations. 
Probably the most notable exception has been the Danforth / 
pSuhdatibn Fellows program, which. provides individual facultty \ 



members with conferences and funds for the development of 



/ 



campus projects, " 

F^rom^ research on -diffusion-of --innovation (Lindquist^ 1977) 
we know that p e o p o f ten^^& e more important than ideas when it, 
comes to implementing a new program. Funding agencies should 
therefore consider assessing the capacities of institutions or 
individuals to effect de-sired changes . If a person is at a 
critical point in an informal commun-ication network, holds 
exceptional c^^ibility with a certain faculty population,' is * 
i^killful in understanding the complex dynamics of a specific. 
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, :k,i^d'6^:Org^riizat^ is skillful in ; 

planning for or implementing a certain kind of change ^ then he ; 
might receive funds for a specific project or support ttraining^ \ 
release time^ assistance) for his cu^ent work* Alternatively ^ 
the foundation might support an apprenticeship program so that 

* Other people can learn from this individual, or an evalua tor- 
researcher might be assigfied to this individual to determine 
the nature of his impact and the reasons for his ef f ectiveiiess * 
A similar case could be made for the funding of , a specific college 
or university which is situated at a critical juncture in.a^ 
knowledge dissemi.nation channel (not necessarily at the entry , 
point to this channel^-as is usually the case with prastigious 
research-oriented universities)* ^ 
A second general observation concerns the lack of direQt ■ 



intervention by the staff of funding agencies, Pfhile it is , 
usually inappropriate for a funding agency to become dirpctly 
involved in the daily operations of a program, it is ^ually - 



inappropriate fo^ the agency to limit its interventions to 



/ ■ 

summative evaluationf , The agency staff, or consultants to 
the agency^ shpuld be involved in formative ^valuationi they 
should provid^ memberp of the program staff with observations, 
diagnoses, recommendations and hypotheses that can be of value, 
in the improvement of the program. 

The formative function ' enables members of the agency staff 

- 1 ' \ - ' ^ ^ ' . 

to gain a' mo^re accurate* and detailed understanding of thie pror- 

gram they have funded than is possible v^en they only read a* 

yearly or final report/of the program staff or when^ they make a 

summative on-^site visit' once a year* With' more ■ frequent ,^ .forma 

tive visits, the staff can . becomi" increasingly insightful about 
. ' \ -.7/ ■ ■■■■V ; / 3Q . 



th&'pro^o^'^cii OL r!)an>i,c3^ and knuwledge utilizatidn on a cbllege * , 
cainims, theraby bt rom^^ more effective in the assessment of new 
proposals and^ in tiAp^f more ©ffective in subsequent, formative.^ 
(and summat^e) e\/aly^'ions of programs that are funded* 

Forhiativc evalnations of faculty ^velopment programs have 
Been conducted ^f^r thie Lilly Endowment by Malcolm Parlrfbt 
(Parlett and Dparden^ 19 77) . Using "illuminati^ve evaluation" 
procedures^ Pa'irlett was 'able to provide the foundatloh and pro^ 
gram staff v/ith now Insights in^o the dynamics of the program 
and i ts relationiship to the. milieu of the institution. This_ 
evaluative process miqht have ^been even. more profitable if one 
or TOore members of the foundation staff had joined Parlett in 
conducting the evaluation, / 

The chanceJior's office off the Calif ornia State University 
and Colleges system has recently hired one of the authors bf' ' 
this report (Will i am Bergquist') as a part-time consultant- V/t. / 
eva.luator for several Annovatlve programs that it has just 

funded* Bbrgquist wil I provide evaluative services to the 

- ' J.' ■ ' ^ 

_ 

campusos. while also being jrctively involved in helping' each program 
staff plan for and design its innovative program. Members of 
the ch^ancellor ' s officr? staff will occasionally work directly 
with Bergquist durinq his visits to the funded campuses^ in . ' v. 
or<3er to learn more about the prograrn* to add their own consider-- 

^ w - ' - ' ■■ * 

able insights, emd to break down the typical isolation ji^d 
alienation between a program staff and representative of the 
funding agency/ 

* Our third observation, that national and. regionaL ponferences 
are fairly common iacult^/ devGloi^ent activities of national 
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fundiiig. agencies , reflects the dominant concern of these agencies 
with the dissemination of new ideas and innovations. Conferences 
and workshops are certainly an essential ingredient in any 
dissemination process, as 'are publications and demonstration 
projects. The most important step in a dissemination process^ 
however, does not take place at a conference, in a book or on 
another campus; rather, it takes place on the hoiqe campus of th^. 
.person who has heaxd about or read about the idea, ^This person 
needs help in developing and implementing stxategies for ef fee- 
tiva on^campus -tlissemination . Funding agencies must become . 
incr.easingly sensitive .to this on-campus follow-up* By devoting 
part of a conference to planning for backhome implementation, the 
dissemination proce.# becdmes more effective, Low-^key, on-campus 
or off-campus^ (telephone, closed-circuit television) consultation 
is often even more useful* There vmust also be increased concern 
for the problems of use, once the new idea or innovation has 
been dissemina ted-^which leads us to the fourth observation. 

Funding agencies are becoming increasingly concerned about 
the ^act that many of the projects they support as experiments 
or demonstrations have not,^ had a significant impact on programs 
at other colleges and universities. Among agencies that support 
faculty development programs, the Kellogg Foundation has probably 
done the most about this concern. This foundation has initiated 
a major program to assist the staff of successful faculty ^ develop- 
ment projects (that Kellogg previously funded) with the effective 
dissemination and use of learnings from and products of these 
projects* The staEf for this Kel logg program (headed by Jack 
Lindquist, University of Michigan) is trying to understand the 
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ways in which now faculty development practices gain acceptance and 
become integrated with the ongoing activities' of a faculty development 
y^program* ^ ' . * - ' " 

When we turn .specifically to the National Science Foundation ^ 
several general observations ckn be made . Firsts the actiivities of • 
NSF clearly reflect the dominant interest of science and englneerMig 
faculty in keeping up with their discipline and restructuring their 
courses* The TIAS program is oriented toward the preparation of; 
young scientists in their discipline * The Chatauqua short courses 
are pritnarily concerned with new developments in the discipline and 
with new instructional designs* The CAUSE ^ ISEP and LOCI programs * 
are primarily concerned with course or curricular redes^jign and/or 
with the use of new equipment or more effective use of traditional 
equipinent* . . ' 

: Second, NSF programs are primarily focused on the professional 
development of faculty* These programs relate to faculty as in- 
stru6tors^ researchers, and scholars, but seem to be less involved 

with- personal and organization development aspects of faculty de^ 

' \; ■ . ■ 

velopment* Only in the case of the Women in Science program does 

there appear , to .be a dominant concern for the more personal , aspects 

\ 

of the science or engineering faculty member's professional Life , , . 



There is also apparently no NSE program whic^h dea|ls directly with 

' \ ^ ■ . 

organizational and^ institutional dysfunction as i^ effects the 

'faculty membei s prof.essional performance or the implementa^on of 

instructional innovations. 



Third, the National Science Foundation has c 



early opened 



the door to new and innovative approaches to the eyaluation of 
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^ / * ' ■ ■ ' . 

.progr.onis it has funded. The i977--78 program evaluatiorr proposals 
that have been request^ad by NSF will hopefully meet the need for 

' flexible and formative approaches to the study ^of a Gomplex social 
processT^f acuity development- If the NSF staff can be actively 
.involved in at least some of the formative jevaluations^ then 

.^^potentially; both they and the program staff will gain new insights 
into the nature of change and instructional innervation in qontempO'^j, 
rary colleges' ahd universities/ " ^ ^ 

/ fecOMMENDATIONS^FOR 'THE NATIONAL SCIENCE^ FOUNDATION • • 

In writing this paper we. have-not viewed pur primary task. * 
as being one of making specific recommendations to NSF* ^ Thts^» ^ 
would be presumptuous^ given our lack of knowledge about the 
emerging goals^^ and priorities of this agency* Rather we have 
tried to provide sever'al different pe-rspectives on faculty - » ^ 
development which are suggestive of new program ini'tiatives - fpr%;, 
the NSF, . The NSF staff and advisors must draw out those, impli- 
cations that seem most appropriate to NSF given its context and 

.mission.^ Several concerns , however , stand out as we brrng this, 
.paper to a close. These concerns should be^ given serious coitsid- 
eration 'by NSF and should, be directly related to NSF program ini = 
tiatives an^ priorities. We have summarized these^. concerns in ^ the 
following list of eight program recommendations: 

'RQCOmmendd tion One i In recognition of the influentinl rgle 
played by disciplinary/organizations , we suggest that NSF en- 

^\courage .these organizations to experiment With alternative de- 
livery systems' (other than conventions, conferences ajid publi- ^ ^ / * 
cations) for disciplinary updating. -" The delivery systems'* might 
include video caj-tr idges , audio cassettes (for home, office and 

i 



car), satellite--transmittaa' closed-circuit television (now used . 
for continuing education in medicine) and public teleyision.v 

Recommendation Two: The NatiQnal Scifence'^'Fou'ridatian s^uld / ^ 
provide more suppbrt for those prof essi^onal societies that aare 
dedicated to education: , for example^ the American Association 
of Physics Teachers, the National Association of Biology Teacher?, 
the Education Division of the American^' Chemical Society and the 
Association of Education of .Teachers in Science. These associa- 
tions should be encour.aged to explore new approachas to instruct 

'^^tional development, to become acquainted^, wi th advances in the ^ 
field of '^faculty, development and to work more closely together, ^ 
A recent confereftqe was held at the Wingspraad Conference Center 
in Racine, Wisconsin, on the role of faculty development in the 
hiiinanities (co-'Sponsored by the\ Johnston Foundation and th# ^ , 
Society for- the Study of Values in Higher Education), A c6m= ' 

s parable conference might ^be .conducted on the role of faculty . 
development in sciences and engineering (co-sponsorefl^'by NSF and .the 
Johnston Foundati^) , Participants might include representatives from 
the professional science and engineer ing: education societies as well 
ag practitioners in the field of faculty^ development ^ - ' . ;* 

Recommendation Threes NSF should continue to sponsor 
research on educational processes in the sciences and engineering. 
Educational researcrt in the^ disciplines must gain more status. 
It is entirely appropriate for a teachxng-or lentedcoftlege or \^ 

-university to' sustai^i and encourage researcly on the educational 
processes of the rinstitution. NSF support for s^me.of the , 
^jo-{|'rnaI%.dh researc^^ in science :te4^hang might be helpful, Per^ 

haps of even greater value would be NSF support for .articles on' ^ 

. . ^ ' ' ^ .• . ^- ■ • 



edgcationa-t rosea ron that nrc publlshod in the major, resonrch- 

„' " V'^ " . ' ■ , , , ' 

oriented d disciplinary jdu'rnals,.- Thero m^st also be, program initia- 

\. ' ' ■ " / . ' ' ■ . 

txvjQB that encourage npn-tradi tional means for the dissemination' and 
use oi the findings frofn this research, = 

Recommendation ^ Four Alternatives to the traditional sabbatical 
programs^ for faculty must be eKplore,^. Faculty often do not want to 
leave their home town f or ^a y^ar; nor are sabbaticals very* frequently 
found to be of significant valua/ unless carefully planned .^y both 
the faculty member and coLleagues who Snight make use of learHing/f rom, 
the sabbatical. Professional growth contracts can maximize the vMlue 
of the sabbatical. Shorter ^sabbaticals might be tried. For example ^ 
the one to two-week intensive workshops that^ are described a^ove 
and in Appendix G, if carefully * designed ^ can yield as significalit an 
impact as the loosely planned semester or year^long sabbatical. In- 
stead of a sabbatical a faculty member might be given support for an 
assistant to help out in the first semester of a newly ^designed 
course or to evaluate the ef f ectivenes's of Ihis hew 'design , j 

Recommendat ionFlyg : NSF can hfelp. faculty in small colleges 
and, teaching^oriented universities to increase their sel^-esteem and - 
be bf increa^ng value to their community^ ^by promoting thei^jr use in' 
solving problems of the local region. In the State of California, 

: . ' ^ . 

for in.stance, sma41 college faculty who specialize in horticulture 
could help towns to select plants for parks ana roadways that . need 



little- water . Also, engineers could be uaeflvon a regional basis for 
designing solutions for rather local proMlgi|ik. : 
' - The femall Qolleqos and teachinq -univgrffeifies thafe cannot . 

../■^^ " ' K ^> ■ \' ' ^ ^ j ' ^^^H ^ i \} 

,a££ord expensive equipmont might,- in turn, be assisted by musi- 
ness or public service orqani z^^t ions that;^ havd equipment and 



'laboratory spacG availablG a% certain timee for use by faculty 

■ ■ >. " 

and students, NSF could help get these exchange programs off 

' " ■ ■ ■ ' ■ V 

the ground eind Hustain them for a year or^ two until logistical 
prbblems ; are solved , and mutua 1 trust and credibility is 
established* . " ^ 4 ', ^ , ' 

Recominendatio 'n SjKt NSF should consider ^ program for the 
training of faculty development practitioners in the sciences 
aitd engineering. Highly respected faculty from different kinds 
of * institutions ccmld be identified and Recruited , basedifan 
their central position in a cdilege, disciplinary association or 
informal communication network ; their professional interest in 

' science or engineering education;., and their personal • commitment 
to wor=king actively with other 'faculty members. These potential 
ptact i tioner s / 'with demons tra ted < support from their home institu^ 
tions.^ would provided with training in a variety of faculty 
development practices (for example^ ins triictional diagnosis and 
instructional design consul taction ) and would appretytice with ^ 
anot^her faculty member (mentor) from a comparpble institution 
who has already become a subcessful practitioner. The tralining 
program should incorporate personal and organizational as well as 

' ins tru%tiona 1 .development practices, " - _ " = " 

Riecommendation Seven.: NSF should help ^finance researoh on 

and discupsions" about the devSlopmcntar^needs' atid motivations 

t . . . 

of faculty in the sciences and engixieer ing , We are still ignorant 
abo-ut these issues, and will never be able to adequately desLgn 
faculty develQ.pment programs to mpet these diverse and complex 

^ ^ ^ '''^ ■ ■ ■■: ' ' : *: \' • 

needs unless we more fqlly unflerstand them, 

RGGommenda t ion Eiglit: Dver the ^nGxt ton years^ the greatest 
challGngq , that will bo facad by f acul tv^ WnvQlopnien t practitioners,' 



and othar jraculhy and adminis traijqrs who are in^.rested^ in the 
welfare of faculty, is thq^ design"' and impiemeiitation of programs 



for faculty who must undergo signi ficarit. career transitions . = / ^■ 
There are at least five levels of changi * that, maay science and 
engineering faculty will face during the^cBming decade (See Table 

7) , While the first two or three of these levels jcan be handled 

■ ' ' ' . * f ■ 

with^^n the context of .currer>t faculty development practices (with 

the assistance of an agency such as NSB') , the last two or three 

levels require new progr^ams and even new institutions, ^ 

Retraining institutes probably will have to be established' 

■ . \ ' ' ' ' 

independent of' existing colleges and universities, for the 
politicization and resistance associated with a retrainihg program 
would immediately ' destroy or distort this .very sub^tle process, ^ 
The institute staff will have to dev^elpp or help a .college iniftiate 
processes for th^e assessment o'f currSnt an^ potential faculty * 
resources and needs* If faculty/are to be encouraged shift 

disciplines (level fourl or leave higher education, entirely (level 

- tp ■ - 

five) , then their skills, aptitudes and interests must be assessed ' 
to determine which other disciplines^ or occupations might be most 
compatible'* ' ^ .... 

)isciplinary and qccupational r^.train^ing- must incorporate 
rapid, and highly efficient proced^i^es for the acquisition of the 
essential knowle/go and skills in 'the discipline or occupation; 
in' addition this new expertise must b^ fully integr^^l^ed witli past 
experiences and expertise so that the faculty ^member might provide 
a distinctive and highly valued, inter^sciplinary perspective ^ as 

one who is knowlodgonblo in ah least tv;o fields. Disciplinary 

^ ^ . ^ - [-i ' , ' 

i training ^ should also includG n seric^s of sessions on cours'e . * 
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design and instmjctiibnal me thodology- . Even though the faculty mem'- 

bar •might be EiB%Q^o use the same designs and methods that he used in 

* f / 

his premous disciplin&^> this retraining iperiod provides an excellent 

opportunity for the faculty member to consider new ^ instructi^onal 
strategies and thereby become even mor^ effective as a teacher^ and^; 
valuable to his new colleagues. ' 
, The institute must proyide the f acuity member (and family) 
't^ith a suppor * i ve * environment for the retraininci process, Life^ 
and career planning and supportive counseling should be offered to 
those faculty who want or need it.-^ The institute shbuld be designed 
to maximliZG the faculty member ' s sense of self esteem, as well as 
the esteem that will be assigned to him by his n^w calleagues. The 
, faculty member should be introduced to some ^iof the most prestigious 
and exciting thinkers in the^ new field and should be " encouraged to 
become a creative thirrker in his new field (wi^h the valuable -per- 
spective of his second discipline)* 

This type of retraining pr^gr^m will be very difficult to 
design and implement* Members of the inatitute staff will hav^ to 
work closely with not only the' faculty member who is being retrained, 
but also the academic department or new employer with whom the 
faculty member will be working. NSF should- seriously consider the 
sponsorship of a demonstration program of ^this t^^ for faculty 
in the sciences and engino.ering . . ■ - 

These eiqh t- ^ rccommnrid a t ionsy repr cson t 'some of the'' mbre Inter-- 

■ ^ ' ' ■ \ ■ ■ V • • . 

esting or pai^-icularly important 'oNirections in which NSF might 
move in its attempt to assist sciencW'^^ncl engineering faculty in 



4 '1 



their continuiny development. SamC; of the reconimended programs 



can bQ rather easily implemented; wthers/ such as the last one on 
faculty retraining^ wi 1 take considerable tiifte and ire'fe^t^des / 
Hopefully^ some of thene recommendations and" recommendations tliat* 
emerge from the 'previous general discussio^n will be both feasible 
and significant* 
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